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3UHSDUDWLRQDQGFKDUDFWHUL]DWLRQRI3G$JDOOR\PHPEUDQHVYLDVLPXOWDQHRXVSODWLQJE\
FRQWLQXRXVDGGLWLRQRI$JWRWKHHOHFWUROHVVSODWLQJVROXWLRQ
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7(&1$/,$6SDLQ
%HFDXVHRIWKHLUKLJKSHUPHDELOLW\DQGH[FOXVLYHVHOHFWLYLW\IRUK\GURJHQSDOODGLXPEDVHGWKLQ
PHPEUDQHVKDYHDWWUDFWHGJUHDW LQWHUHVWDVSURPLVLQJPDWHULDOV IRU WKHFRQWLQXRXVVHSDUDWLRQ
DQG SXULILFDWLRQ RI K\GURJHQ >@ ,Q DGGLWLRQ SDOODGLXPEDVHG PHPEUDQHV DUH SRWHQWLDO
FDQGLGDWHV IRUXVH LQ LQWHJUDWHGPHPEUDQH UHDFWRUVZKHUH WKHVHSDUDWLRQSURFHVV LVFRXSOHG
ZLWKFDWDO\WLFPHPEUDQHUHDFWRUVVXFKDVK\GURJHQDWLRQDQGGHK\GURJHQDWLRQK\GUR[\ODWLRQRI
EHQ]HQH DQG PHWKDQH VWHDP UHIRUPLQJ 3XUH SDOODGLXP PHPEUDQH LV RIWHQ GDPDJHG E\
K\GURJHQHPEULWWOHPHQWGXHWRĮȕSKDVHWUDQVLWLRQRIWKHSDOODGLXPK\GULGHDWEHORZWKHFULWLFDO
WHPSHUDWXUH&DQGSUHVVXUH03DWKLVLVDFFRPSDQLHGE\DODWWLFHH[SDQVLRQDQGWKH
UHVXOWLQJ LQWHUQDO VWUHVVJHQHUDWHVGHIHFWVZKLFKRIWHQFDXVH IDWDO IUDFWXUHRI WKHPHPEUDQH
$OOR\LQJ RIPHWDOV WR SDOODGLXP RIWHQ LQFUHDVHV WKH K\GURJHQ SHUPHDELOLW\ DQG HQKDQFHV WKH
PHFKDQLFDO SURSHUWLHV ,W KDV EHHQ SRLQWHG RXW WKDW WKH Įȕ SKDVH WUDQVLWLRQ LV FRQVLGHUDEO\
VXSSUHVVHGE\DOOR\LQJZLWKVLOYHU>@7KHUHIRUH3G$JDOOR\PHPEUDQHVKDYHEHHQUHFRJQL]HG
DV WKH SURPLVLQJ PHPEUDQH IRU WKH SUDFWLFDO DSSOLFDWLRQ LQ VHSDUDWLRQ DQG SXULILFDWLRQ RI
K\GURJHQ

$PRQJWKHPHWKRGVWRGHSRVLWWKLQPHWDOOLFPHPEUDQHVHOHFWUROHVVSODWLQJWHFKQLTXHSURYLGHV
DGYDQWDJHV RYHU RWKHU DOWHUQDWLYHV LQFOXGLQJ SK\VLFDO YDSRU GHSRVLWLRQ DQG FKHPLFDO YDSRU
GHSRVLWLRQ ZLWK UHVSHFW WR WKH RSHUDWLRQDO IOH[LELOLW\ VLPSOH HTXLSPHQW FRVW SHUIRUPDQFH DQG
DSSOLFDELOLW\WRQRQFRQGXFWLYHPDWHULDOVRIDQ\FRPSOLFDWHGVKDSHV3GHOHFWUROHVVGHSRVLWLRQLV
WKHSURFHVVRIGHSRVLWLQJD3GILOPRQDVXEVWUDWHE\WKHUHGXFWLRQRI3GFDWLRQVLQVROXWLRQZLWK
WKH DLG RI D UHGXFLQJ DJHQW ZLWKRXW WKH DSSOLFDWLRQ RI H[WHUQDO HOHFWULFDO SRZHU >@ ,W LV DQ
DXWRFDWDO\WLF UHDFWLRQ LQZKLFK WKHUHGXFLQJHOHFWURQVDUHREWDLQHG IURPDUHDFWLRQEHWZHHQD
UHGXFLQJDJHQWDQG3G:KHQWKHSODWLQJ LVFDUULHGRXWSURSHUO\ WKHPHWDO LVGHSRVLWHGDW WKH
DFWLYDWHG OD\HUZKHUH3GVHHGVDUH ORFDWHGDVWKH LQLWLDWRUVDQGGRHVQRWRFFXU LQ WKHEXONRI
WKH HOHFWUROHVV VROXWLRQ 7KLQ 3G$J DOOR\ PHPEUDQHV DUH XVXDOO\ SUHSDUHG E\ VHTXHQWLDO
HOHFWUROHVV GHSRVLWLRQ RI WKH WZRPHWDOV IROORZHG E\ WKHUPDO WUHDWPHQW 6LQFH WKLV SURFHGXUH
LQYROYHV VXFFHVVLYH GHSRVLWLRQ RI SDOODGLXPDQG VLOYHU OD\HUV D KLJK WHPSHUDWXUH DQG ORQJHU
WLPH LV UHTXLUHG IRU WKH FRPSOHWH LQWHUSKDVH GLIIXVLRQ RI WKH WZR PHWDO OD\HUV ,Q FRQWUDVW
KRPRJHQHRXVPL[LQJRIWZRPHWDOVE\VLPXOWDQHRXVSODWLQJRI3GDQG$JJLYHVDQDGYDQWDJHLQ
WKHVXEVHTXHQWDOOR\LQJSURFHGXUH ,QWHUDWRPLFGLIIXVLRQRI WKH WZRPHWDOV LV YHU\ IDVW LQ WKH
SUHPL[HG SKDVH DQG WKHUHIRUH DOOR\LQJ FDQ EH DFKLHYHG E\ VKRUW KHDWLQJ WLPH DW PRGHUDWH
WHPSHUDWXUH+RZHYHUVLQFHWKHUHGXFWLRQSRWHQWLDOVDUHPXWXDOO\GLIIHUHQWWKHFRGHSRVLWLRQRI
3G DQG $J LV QRW HDV\ SDUWLFXODUO\ ZLWK FRQVWDQW SDOODGLXP DQG VLOYHU UDWLR DFURVV WKH
PHPEUDQH 'XH WR WKH SUHIHUHQWLDO GHSRVLWLRQ RQ WKH VXUIDFH DQG VWRSSLQJ WKH DXWRFDWDO\WLF
UHDFWLRQZLWKWKHWLPH3GVHHGVFDQEHIRUPHGLQWKHEXONVROXWLRQVSRLOLQJWKHSODWLQJVROXWLRQ

Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
1003 D.A. Pacheco Tanaka et al. /  Procedia Engineering  44 ( 2012 )  1002 – 1004 
Ăϭ
ĂϮ
Ăϯ

D

E
)LJDSLFWXUHVKRZLQJWKHDOXPLQDVXSSRUWDWKHVXSSRUWDIWHUVHHGLQJXVLQJ3GDFHWDWH
DQG K\GUD]LQHD  3G$J DOOR\PHPEUDQH D  E 7(0 LPDJH RI 3G VHHGV GHSRVLWHG RQ
DOXPLQDVXUIDFH>@

$SDUWLFXODUO\LPSRUWDQWSRLQWIRUWKHVLPXOWDQHRXVSODWLQJRI3GDQG$JLVWKHVXUIDFHDFWLYDWLRQ
WKLVLVXVXDOO\DFFRPSOLVKHGE\GLSSLQJWKHVXEVWUDWHLQWRDFLGLFVROXWLRQRIWLQFKORULGHWRERQG
3GVHHGVRQWKHVXUIDFH6LQFHWKHQXPEHURIWLQDWRPVLVPXFKODUJHUWKDQWKHDWRPVRI3G
WKHH[FHVVVKLHOGV WKHDFWLYH3GQXFOHL UHGXFLQJ WKH FDWDO\WLF DFWLYLW\ WKHUHIRUHDW YHU\ HDUO\
VWDJHVRIWKHVLPXOWDQHRXVSODWLQJ$JFRYHUFRPSOHWHO\WKHVXUIDFHSUHYHQWLQJWKHSODWLQJ7KH
SUHSDUDWLRQ RI 3G DQG $J DOOR\ PHPEUDQH RQ SRURXV ĮDOXPLQD WXEH YLD VLPXOWDQHRXV
HOHFWUROHVVSODWLQJZDVUHSRUWHG>@WKHVHHGLQJZDVFDUULHGRXWE\UHSHDWHGGLSFRDWLQJRIWKH
WXEHZLWK3GDFHWDWHIROORZHGE\UHGXFWLRQZLWKK\GUD]LQHLQWKHFRXUVHRIWKLVSURFHGXUHWKH
VXUIDFH DSSHDUHG WR GDUNHQ DQG ILQDOO\ WXUQHG WR FRPSOHWHO\ EODFN VKRZLQJ WKH XQLIRUP
GLVWULEXWLRQRIODUJHQXPEHURIQDQRVL]H3GQXFOHLRQWKHVXUIDFH7KHSODWLQJZDVFDUULHGRXW
E\ LPPHUVLQJ WKH WKXV VHHGHG WXEH LQWR D SODWLQJ VROXWLRQ FRQWDLQLQJ 3G DFHWDWH DQG VLOYHU
QLWUDWHZLWKGHVLUHGPHWDOUDWLR('7$DPPRQLDDQGK\GUD]LQHDW&XQWLODOOWKH3GDQG$J
ZHUHFRQVXPHG

7KHSUHVHQFHRIQXPHURXV3GQXFOHLEHQHILWV WKHVLPXOWDQHRXVGHSRVLWLRQE\DUHGXFLQJWKH
SRVVLELOLW\ RI $J LQDFWLYDWLRQ E LQFUHDVH WKH UDWH RI PHWDO GHSRVLWLRQ DQG F SUHSDUDWLRQ RI
WKLQQHUPHPEUDQHVDUHSRVVLEOHVLQFHWKHFRDOHVFHQFHRI3G$JJUDLQVRFFXUVDWHDUO\VWDJHV
7KHVLPXOWDQHRXVSODWLQJE\WKHRQHSRWPHWKRGGHVFULEHGDERYHLVDIIHFWHGE\WKHVXUIDFHRI
WKHVXSSRUWVPRRWKVXUIDFHVKRVWOHVVDPRXQWRI3GQXFOHLLQDGGLWLRQGXULQJWKHIRUPDWLRQRI
WKHPHPEUDQHWKHDFWLYHVXUIDFHDUHDGHFUHDVHVPDNLQJPRUHGLIILFXOWWKHSUHSDUDWLRQRI3G
$JPHPEUDQHVZLWKKLJK$J ORDGV)LJDVKRZV WKHFRPSRVLWLRQRIPHWDOVGHSRVLWHGDFURVV
WKHPHPEUDQHREWDLQHGE\WLPHFRXUVHPRQLWRULQJRI3GDQG$JLQWKHSODWLQJVROXWLRQE\,&3
$(6DQDO\VLVIRUDPHPEUDQHXVLQJWKHRQHSRWVLPXOWDQHRXVSODWLQJWKHSURSRUWLRQRI$JRQ
WKH 3G$J LQ WKH SODWLQJ VROXWLRQ LV  LW FDQ EH REVHUYHG WKDW FRPSRVLWLRQ RIPHWDOV DV
GHSRVLWHGVLJQLILFDQWO\YDULHVDORQJWKHWKLFNQHVVRIWKHPHPEUDQH
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)LJ'LVWULEXWLRQRIWKHSDOODGLXPDQGVLOYHUGHSRVLWHGDFURVVWKHLQQHUWRRXWHUVXUIDFHRIWKH
PHPEUDQH D 2QH SRW V\QWKHVLV  E 6LPXOWDQHRXV SODWLQJ RI SDOODGLXP DQG VLOYHU E\
FRQWLQXRXVDGGLWLRQRIVLOYHU

,Q WKLV ZRUN ZH UHSRUW WKH V\QFKURQL]HG GHSRVLWLRQ RI 3G DQG $J KDYLQJ FRQVWDQW 3G$J
FRPSRVLWLRQIURPLQQHUWRRXWHURIWKHPHPEUDQHE\FRQWLQXRXVDGGLWLRQRIVLOYHUWRWKHSODWLQJ
VROXWLRQ)LJEVKRZVWKHPHWDOFRPSRVLWLRQRIWKHPHPEUDQHDVGHSRVLWHGSUHSDUHGE\WKH
FRQWLQXRXVDGGLWLRQRI$JSODWLQJVROXWLRQLQWRDSODWLQJVROXWLRQRI3G&DUHIXOFRQWURORIVLOYHU
DGGLWLRQDQGSODWLQJEDWKFRPSRVLWLRQDOORZHGWKHV\QFKURQL]HGGHSRVLWLRQRI3GDQG$JKDYLQJ
FRQVWDQW3G$JFRPSRVLWLRQIURPLQQHUWRRXWHURIWKHPHPEUDQH'HWDLOVRIWKHSUHSDUDWLRQRI
PHPEUDQHVFRQWDLQLQJYDULRXVGHVLUHG3G$JUDWLRSUHSDUHGE\FRQWLQXRXVDGGLWLRQRI$JZLOO
EH H[SODLQHG  7KH PHPEUDQHV ZLOO EH FKDUDFWHUL]HG E\ 6(0 ;5' DQG WKH + SHUPHDWLRQ
SURSHUWLHVZLOOEHPHDVXUHGDQGGLVFXVVHG

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